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$\alpha_{1},$ $\cdots,$ $\alpha_{n}$ : $\mathbb{Q}$
$\alpha_{i}\not\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1}, \alpha_{i+1}, \cdots, \alpha_{n}),$ $i=1,$ $\cdots,$ $n$ ,
$D_{i}(t)$ : $\alpha_{i}$ $\mathbb{Q}$ ( $\mathbb{Q}$ )
$\alpha_{i}^{(1)}$ $\alpha_{i\text{ }}^{\{m_{i})}$ , $m_{i}^{d}=^{ef}\deg(D_{i})$ : $D_{i}$
$N_{\alpha_{i}}(f)$ : $\alpha_{i}$ $f$ ( $f$ $\mathbb{Q}(\alpha_{i})$ )
$\alpha N_{i}(f)^{d}=^{ef}\prod_{j=1}^{m_{i}}f(x,\alpha_{i}^{(j)})=res_{t}(f(x,t),$ $D_{i}(t))$ ,
$\alpha_{1},\cdots\alpha_{n}\alpha\alpha N,(f)^{d}=^{ef}N_{1}(\cdots(N_{n}(f))\cdot\cdots)$.
2.






$\alpha_{i}\not\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})$ $f\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i})[x]$ $f$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i})$
$N_{\alpha_{i}}(f)$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})$
$N_{\alpha;}(f(x, \alpha_{1}, \cdots, \alpha_{i}))$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})$ $A$ $B$
$N_{:}(f)=A\cdot B\alpha$ $gcd(A, B)=1$ .
$f_{j}=f(x, \alpha_{1}, \cdots, \alpha_{i}^{(j)})$ $fi$ $N_{\alpha_{i}}(f)$ $A$ $B$
$A$ ( $A=fi\cdot g_{1}$ )
$\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})(\alpha_{i}^{(1)})$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})(\alpha_{i}^{(j)})$




$\alpha_{i}\not\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1}, \alpha_{i+1}, \cdots, \alpha_{n}),$ $i=1,$ $\cdots,$ $n$ , $f\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})[x]$ & $f$
$\mathbb{Q}(\alpha_{1},$ $\cdots$ , \alpha $N_{\alpha_{1},\cdots,\alpha_{\hslash}}(f)$ $\mathbb{Q}$









$f\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})[x]$ $N_{\alpha_{1},\cdots,\alpha_{n}}(f)$ $N_{\alpha_{1},\cdots,\alpha_{\hslash}}(f)$ $\mathbb{Q}$
$G_{1}\cdots G_{r}$ $f$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$
$gcd(f, G_{1})\cdots gcd(f, G_{r})$
$f$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$ $h$
$h|N(h)$ , $h|f\Rightarrow N(h)|N(f)$
$h$ $G_{1},$
$\cdots,$
$G_{r}$ $G_{j\text{ }}$ : $h|gcd(f, G_{j})$
$g_{i}=gcd(f, G_{i})$
, $g_{i}$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$
$h$ $h’$ $\mathbb{Q}(\alpha_{1},$ $\cdots$ , \alpha $h|g_{j}B>$ $h’|g_{j}$ $N(h)$
$\mathbb{Q}$ $N(h)|N(f)$ $N(f)$
$N(h)$ $G_{1},$ $\cdots,$ $G_{r}$ $h|g_{i}$ $G_{i}$
$N(h)=G_{i}$ $N(h’)=G_{i}$ $(hh’)|f\Rightarrow N(hh’)|N(f)$
‘ $G_{i}^{2}|N(f)$ $N(f)$ $g_{i}$
$\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$
2
$\alpha_{j}\not\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{j-1})$ $f(x, \alpha_{1}, \cdots, \alpha_{j})\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{j})[x]$ $f(x, \alpha_{1}, \cdots, \alpha_{j})$
$N_{\alpha_{j}}(f(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{j}))$ $s_{j}$
$N_{\alpha_{j}}(f(x, \alpha_{1}, \cdots, \alpha_{j}))$ $g_{1}g_{2^{2}}\cdots g_{k^{k}}$
$g(x, \alpha_{1}, \cdots, \alpha_{j-1})=g_{1}g_{2}\cdots g_{k}$
$f$
$f|g\Rightarrow\alpha N_{j}(f(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{j}))|N_{j}(g(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{j-1}))\alpha$
Y $N_{\alpha_{j}}(f(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{j}))$ $N_{\alpha_{j}}(g(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{4-1}))$
$g$ $g\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{j-1})[x]$ $N_{\alpha_{j}}(g(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{i-1}))$
$g=(x-\beta_{1})(x-\beta_{2})\cdots(x-\beta_{k})$
9$gB^{i}$ $\beta_{i}\neq\beta_{j}(i\neq j)$ $g\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{j-1})[x]$
$\alpha N_{j}(g(x-s_{j}\alpha_{j}, \alpha_{1}, \cdots, \alpha_{j-1}))=\prod_{i=1}^{m_{j}}(x-s_{j}\alpha_{i^{(i)}}-\beta_{1})(x-s_{j}\alpha_{i^{(i)}}-\beta_{2})\cdots(x-s_{j}\alpha_{i^{(i)}}-\beta_{k})$
$k,$ $l,$ $m,$ $n$
$s_{j}\alpha_{j}^{(k)}+\beta_{m}=s_{j}\alpha_{j}^{(l)}+\beta_{n}$ $(k, m)\neq(l,n)$
$\alpha_{j}^{(k)}\neq\alpha_{j}^{(l)}(k\neq l)$
$s_{j}= \frac{\beta_{n}-\beta_{m}}{\alpha_{j}^{(k)}-\alpha_{j}^{(l)}}$ $k\neq l$ .
$s_{j}$ $s_{j}$
3
$\alpha_{j}\not\in \mathbb{Q}(\alpha_{1}, \cdots,\alpha_{j-1}, \alpha_{4+1}, \cdots, \alpha_{n})(j=1, \cdots,n)$
$f(x, \alpha_{1}, \cdots,\alpha_{n})\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})[x]$
$f(x, \alpha_{1}, \cdots, \alpha_{n})$
$\alpha_{1},N_{\alpha_{n}}(f(x-s_{1}\alpha_{1}-\cdots-s_{n}\alpha_{n},\alpha_{1}, \cdots, \alpha_{n}))$
$s_{i}(i=1, \cdots, n)$
$N_{\alpha_{n}}(f(x-s_{n}\alpha_{n}, \alpha_{1}, \cdots, \alpha_{n}))$ $s_{n}$
$s_{n}$ $N_{\alpha_{n}}(f(x-s_{n}\alpha_{n}, \alpha_{1}, \cdots, \alpha_{n}))$
$\alpha_{n-1}NN_{n}(f((x-s_{n-1}\alpha_{n-1})-s_{n}\alpha_{n}, \alpha_{1}, \cdots, \alpha_{n})))\alpha$
$=N_{1}(f(x-s_{n-1}\alpha_{n-1}-s_{n}\alpha_{n},\alpha_{1}, \cdots, \alpha_{n}))\alpha_{n-},\alpha_{n}$
$s_{n-1}$
3. $\alpha_{1},$ $\cdots,$ $\alpha_{n}$
$\mathbb{Q}$
$\alpha_{1},$ $\cdots,$ $\alpha_{n}$ $\alpha_{i}$ $D_{i}$
Q(\alpha l, , \alpha i-l)
10
$C$ : $i=1,$ $\cdots,$ $n$ $\alpha_{i}$ $D_{i}$ $\mathbb{Q}$
$\alpha_{i}\not\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1}, \alpha_{i+1}, \cdots, \alpha_{n})$
( $C$
)
$\mathbb{Q}$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{i-1})$ $\alpha_{i}$





$f\in \mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})[x]$ $C$
$\alpha\alpha\alpha\cdot\alpha N_{j}(N_{i}(f))=N_{1}(N_{J}(f))$ , $i\neq j$ .
4. $C$
$F(x)\in \mathbb{Q}[x]$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$ Kronecker-Trager
$C$
$\alpha_{n}$
$N_{\alpha_{n}}(F(x-s_{n}\alpha_{n}))$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n-1})$
Q(\alpha l, , \alpha n-l) Q(\alpha l, , \alpha n-l)
$\alpha_{1},\cdots\alpha_{n}N,(F(x-s_{1}\alpha_{1}-\cdots-s_{n}\alpha_{n}\cdot))$
( $\mathbb{Q}$ ) $\mathbb{Q}$
$\deg(F)\cross m_{1}\cross\cdots\cross m_{n}$









$\mathbb{Q}(\alpha_{1}, \alpha_{2})$ Kronecker-Trager’s $algorithm_{\circ}$
$F(x)\in \mathbb{Q}[x]$ $F$ $\mathbb{Q}$
$\mathbb{Q}(\alpha_{1}, \alpha_{2})$ $C$ o




$N_{\alpha_{1}}(f(x, \alpha_{1}))$ $\mathbb{Q}$ :
$\alpha N_{1}(f(x, \alpha_{1}))=G_{1,1}(x)\cdots G_{1,r_{1}}(x)$ .
$(\#)$
$G_{1,j}$ $f(x, \alpha_{1})$ GCD :
$gcd(f(x, \alpha_{1}),$ $G_{1,j}(x))=g_{1,j}(x, \alpha_{1})$ $(j=1, \cdots, r_{1})$ . (1)
f(x, \alpha l) Q(\alpha l)
$g_{1,1}(x, \alpha_{1})\cdots\cdots g_{1,r_{1}}(x,\alpha_{1})$ .




$N_{\alpha_{1}}N_{\alpha_{2}}(g_{1,i}(x-s_{2}\alpha_{2}, \alpha_{1}))$ $\mathbb{Q}$ :
$\alpha\alpha N_{1}N_{2}(g_{1,i}(x-s_{2}\alpha_{2}, \alpha_{1}))=G_{2,1}^{(i)}(x)\cdots G_{2,r_{2}^{(i)}}^{(i)}(x)$. (2)
$(\#\#)$
$G_{2,k}^{(i)}$ $g_{1,i}(x-s_{2}\alpha_{2}, \alpha_{1})$ GCD :















$= N_{2}\alpha(\prod_{i=1}^{r_{1}}G_{1,i}(x-s_{2}\alpha_{2}))$ ( $N_{\alpha_{1}}(F(x-s_{1}\alpha_{1}))$ )
$= \prod_{i=1}^{r_{1}}N_{2}(G_{1,i}(x-s_{2}\alpha_{2}))\alpha$
$= \prod_{i=1}^{r_{1}}\prod_{j=1}^{r_{2}^{(i)}}G_{2,j}^{(i)}(x)$ ( $N_{\alpha_{2}}(G_{1,i}(x-s_{2}\alpha_{2}))$ )
$F(x-s_{1}\alpha_{1}-s_{2}\alpha_{2})$ $\mathbb{Q}(\alpha_{1}, \alpha_{2})$
$\prod_{i=1}^{r_{1}}\prod_{j=1}^{r_{2}^{(i)}}gcd(F(x-s_{1}\alpha_{1}-s_{2}\alpha_{2}), G_{2,j}^{(i)})$ .
$\mathbb{Q}(\alpha_{1}, \alpha_{2})$ $\mathbb{Q}(\alpha_{1}, \cdots, \alpha_{n})$
[1] van der Waerden, 1, \S 42, .
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